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surface temperature gives rise to a much smaller change in the magnitude of
the air-surface differences. Thus, their assumption overestimates the mag-
nitude of changes in air-surface differences and consequently also overesti-
mates the magnitude of surface-air fluxes associated with a change in surface
temperature. For this reason, they erroneously conclude that only a small
increase in surface temperature would be required to enhance upward fluxes
from the surface and balance CO2-induced downward fluxes. In reality, the
surface warming is accompanied by increases in the temperature and absolute
humidity of the overlying air. Therefore, a much larger increase of surface
temperature would be required to balance the surface energy budget. Thus,
it is not difficult to appreciate why Newell and Dopplick indicate an extremely
small sensitivity of surface temperature to an increase in atmospheric C02
concentration.

(b) The radiative effect of increased atmospheric moisture appears to be
greatly underestimated, probably because the moisture and temperature of
the air column are not allowed to come completely into equilibrium with the
surface.

2. The Mt. Agung observations are, in fact, not inconsistent with the
results of models used for estimating climatic sensitivity to increased C02
(Pollack era/., 1976; Mass and Schneider, 1977; Hansen etal., 1978, 1981).
It would be expected that the heat capacity of the ocean would slow the
response, causing the temperature change experienced during the brief
residence period of the aerosol to be but a fraction of that which would be
realized at equilibrium (Hansen etal., 1978; Hoffert et at., 1980). However,
the limited observations of stratospheric aerosol optical depth and the lack
of data on quantitative heating properties of aerosols suggest that the Mt.
Agung observations cannot be taken as definitive indications of climatic
sensitivity.

Thus, the results of Newell and Dopplick on the tropical surface energy
balance do not refute the inferences of a global climate sensitivity obtained
from comprehensive models of the complete global climate system.

Questions of a different character were raised by Lindzen et al, (1982),
who employed a cumulus convective parameterization in a 1-D RC model.
They obtained a sensitivity to C02 increase about 35 percent smaller than
that with their model using fixed-lapse-rate convective adjustment. This
conclusion is in close agreement with the results of similar model experiments
presented in. Table 2.1; use of a moist adiabatic lapse rate in Model 2 in
order to reflect cumulus convective processes produces a sensitivity that is
smaller than that indicated by Model 2 with fixed lapse rate. Similarly, global
3-D GCM'S also show a relatively small sensitivity in the tropics, where
cumulus convective processes are strong and moist adiabatic lapse rates